Basic wood density is an important ecological trait for woody plants. It is used to 2 characterize species performance and fitness in community ecology, and to compute 3 tree and forest biomass in carbon cycle studies. While wood density has been histor-4 ically measured at 12% moisture for construction purpose, it is convenient to convert 5 this measure to basic wood density, i.e. the ratio of dry mass over green volume.
Introduction
umenometer for volume measurement was progressively abandoned from the end of years 155 90s due to mercury toxicity. For perfectly rectangular parallelepiped or cubic wood sam-156 ples, a stereometric method was used measuring the wood cube size in the three dimensions whith w > S, wood samples were autoclaved, subjected to one hour of vacuum (to accel-169 erate water impregnation) and then soaked in water during 15 hours at 5 bar pressure.
170
Then, wood samples were stabilized at four decreasing moisture contents w until reaching 171 the anhydrous state. First, wood samples were put in a stove at 30
• C temperature and 85%
172
humidity to reach a moisture content close to 18%. Second, wood samples were put in an 173 air-conditioned room at 20
• C temperature and 65% humidity to reach a moisture content 174 close to 12%. Third, they were put in a stove at 20
• C temperature and 50% humidity to 175 reach a moisture content close to 9%. Fourth, they were put in a stove at 103
• C to reach 
191
Because this definition corresponded to wood swelling and not to wood shrinkage, it has 192 been changed when compiling the new Cirad wood technology database. Sallenave's B 193 values were converted to R T values with the following formula derived from the definitions 194 of B and R T : R T = 100(1 − 1/(B/100 + 1)).
195
Wood density at 12% moisture (D 12 in g/cm 3 ) was obtained computing the ratio m w /V w 196 with w close to 12% moisture (when wood samples were stabilized at 20
• C temperature 197 and 65% humidity). Because the moisture content w was not exactly 12%, densities were 198 initially corrected using the "hygroscopicity" term d defined by Sallenave and the following 199 formula D 12 = D w − (w − 12)d (Sallenave, 1971) . This correction affected only the third 200 decimal of the wood density value, so it was progressively abandonned.
201
Mean values for S, R and D 12 for each tree were estimated using >10 wood sam- wood density can be estimated from wood density at 12 % moisture from Eq. 9. 
259
We also observed that R, S and D 12 were not independant (Fig. 3) . Thus, it is not 260 possible to directly estimate the conversion factor from the means of R and S on the basis 261 of the formula we derived to link basic wood density to wood density at moisture content 262 w (Eq. 7). Instead, the conversion factor estimated with the linear regression model must 263 be used. have been measured by Sallenave (1955 Sallenave ( , 1964 Sallenave ( , 1971 
278
Using the independent measurements for the 411 common species in the two databases,
279
we estimated a Pearson correlation coefficient of 86% and a coefficient of variation of 13.69%
280
( Fig.4) 
304
(10)
We thus recommend the use of the new formula we derived in this study (Eq. 7) to compute individual basic wood density D b from D 12 , the wood density at 12% moisture, 306 when R and S are available. This formula is more appropriate than Sallenave's one. It 307 does not only avoid making the strong assumption that V 0 = V 12 , but also needs only two 308 parameters to compute D b compared to Sallenave's formula which also includes a third 309 parameter, the "hygroscopicity" d. Moreover, the new formula, unlike Sallenave's one, 310 implies D 0 = 0 when D 12 = 0, which is physically consistent. Finally, the new formula we 311 derived in this study is more generic than Reyes' and Sallenave's original formula. It can 312 be used, together with the data-set on wood properties we provide as supplementary data,
313
to derive conversion factors between D b and density D w at any water content w under the 314 fibre saturation point S.
315
We also demonstrate that our formula is more appropriate than Simpson's one. As-316 sumptions used to derive Simpson's formula are not supported by our data. In the Cirad 317 database, the fibre saturation point S is highly variable between species and cannot be 318 assumed constant at 30%. We also estimated a coefficient of 0.201 for the relationship be-319 tween R T /100 and D b , a value different from the coefficient of 0.265 suggested by Stamm 320 (1964). We estimated a mean error (coefficient of variation of the root-mean-square-error) 321 of 26% for R T /100 predictions, suggesting that R T /100 cannot be precisely estimated from 322 D b using a simple correlation coefficient (see also Fig. 3 volumes (Sallenave, 1955 (Sallenave, , 1964 (Sallenave, , 1971 . GV was funded by Cirad and through the European collected the data; GV and FF analysed the data; GV led the writing of the manuscript.
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All authors contributed critically to the drafts and gave final approval for publication. Zanne, A., Lopez-Gonzalez, G., Coomes, D., Ilic, J., Jansen, S., Lewis, S., Miller, R., Table 1 : Countries with the highest number of tree species (>20) in the Cirad wood density database.
The dataset includes values from 63 countries but the major part of the measurements of wood physical and mechanical properties has been done in tropical countries in South America, Africa and tropical Oceanic islands. ) from Cirad and GWDD databases for 411 species. The black line represents the identity line. Grey dots represent species mean basic wood densities from Cirad and GWDD databases. These 411 species are common to the two databases but wood samples and measurement protocols differ in each database. Comparing the two databases, we obtained a Pearson correlation coefficient of 86% and a coefficient of variation of 13.69%. We also observed that, on average, D b values in the GWDD were higher by 3.05% compared with D b values in the Cirad database.
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